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Abstract of JP8255932 

PURPOSE: To obtain a semiconductor laser 
having low threshold current value by 
imparting strain anisotropically into a specified 
axial plane of an active layer of a hexagonal 
compound semiconductor. CONSTITUTION: 
The semiconductor element employs a lll-V 
compound semiconductor, i.e., an AIGalnN 
based material, as a hexagonal compound 
semiconductor. Strain is introduced in parallel 
with the face (c). In other words a mask 104 is 
formed in stripe, on one major surface of a 
sapphire substrate 103. A groove 105 is then 
made, in stripe, using the mask 104 and an 
etching liquid of hot sulfuric acid, for example. 
Furthermore, a layer 106 filled with AIN is 
grown selectively only in the groove 105 using 
a material of AIN, for example, and the mask 
104. Consequently, coefficient of thermal 
expansion is distributed in the thickness 
direction and a uniaxial strain can be 
generated in the substrate when crystal growth 
of AIGalnN emission layer is effected at high 
temperature of 1000 deg.C or above. 
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"ClXTtS. 6 H«©» J|«f ff b tl« ©T'*f|B^ KJSUTtt 
5 0 0°ClcPgSr-5 ! b©T-li/j:t\c 
[0 0 6 9] (HSg0lJ9) SblC. 02 7IZjltck5lC 
G a N&aff 8 0 2 iGa NHSaJi 8 0 3 ±|C U-lff/t 

mmziitriz 1 o o o°cTG®&mmMm\z < k u 

G a N£Al€*t9t?*. ^©J:5<tJ««*ff 
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AM&G a N&JlJf 8 0 3lOG a NJa'AJf 8 0 5©& 
^S&li*^ < $*§A© G a NtsAJl 8 0 2 ±©G a N 
£Aff 8 0 4 Ot8^S»tt/J\g < **C<h#T£*.. c 
©ii£©/i)i:ft;£gl3i!5EG a N&Aff 802<!:GaN^ 
M8 0 3£i£»Lrt:igJg«l:y ! bl;i>c<»:#SgT\ 
?£tk0*6H$tftAM&G a N^i@8 0 3£Ay7 
7JI£ UTJ:yJWSAU:ifil\*SAtt©RUG a NJH&A 
@8 0 5£it«T£<5. bfc#oT0 2 5IC^U^ckp 

GaNJ*«AJi*fM»T#*. 

[0 0 7 0] (XJtffll 0) C©<i£|32 5TS 

Ufc G a N ft Al 8 0 2 i G a N^AH 8 0 3 ©JjgH * 
K<fbSl**C£l::J:y, ir7 7-f JWEfrS©}*?-*!* 
*©HMH£*WC*<5©T, GaNJSAJf 8 0 2<fcGa 
N&AJ18 0 3 0MV«K4bd«TGaN|iAl8 0 5 

4:9 £ * -3 G a N A Jf £ «*. tf*fc jtf <J 9 A 
Sitt 1/ — !f©iSttJl ICffl I L I Mfttti&StfJIBfft $ 

[0 0 7 1 ] /jrfc, *^{J9TliG a Nl*&A©j£&# 
;££*l,7c;!>*A IN, In N&DCcnbWSAlCfelNT 

[0 0 7 2] (HJS0I1 1 ) *%W<Dmi 1 ©£%0lfC 
O^TflWr*; 02 8IJHJg(JiJlCtelt-5^IS8fiffi 
0T&-3. 1t7 7^71ffi1 10 1.«*tt*M«AJt 
K«©RJ6*lc-fes/ KU mlK-y- 7 7^78^1 1 0 1 

£i 0 0 o^cst-Jio&u SJiiejsjtE»ic7^ 7>^- 

7. h'J>f L ;U7 J »U5-C7A, MJ*7\/fctf'J$A*« 
^-T-SCilCky A I GaN^yfil 1 0 2£5y 
m, 7jc^, 7> : E-7. h'J>^l/7;U5-'?A. MJ 
yfJW>y*A, K 'J ^J-JbliV 9 A £ m%tZ> Z t 
lC«t U n §5! A I G a I n N t> 7 y KJf 1 1 0 3 £ 5 m 
m, 7ki£, 7> : E^7. h'J>^U-f>v?9A. h 'J > 
?;l/^U9A^tt$g-rSCilCctU I nGaNSttffl 
10 4£0. 0 1 urn. 7k^, 7> : E-7. MJ*?^ 

fA. 5>Xf7U*>**«8r*C£lCj:ypS!A I G 
a I n N <? =7 V Kit 1 1 0 5 £ 2 m rru ■£tl : ?tlG®& 

[0 0 7 3] COt^liliEA I I nGaN^77h'll 
1 0 3. 110 5 fccfct/mrie I n G a N;SttH 1104 
liMKA I G a N£5y KB 1 10 2 icit^tt^SK* 

[0074] m^xmtiv-yy^ymm] i o i , we 

AICaN*5yKI1 102, WE A I InGaN^ 
57h'i11 0 3, 1 1 0 5. feJirjfgljie I nGaNjg 

1 0 4©ffljBCtt»m 1 0 6*fi»CVDC«ty J 
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*»U (a) 0«t5ttflUt*»iar*. 
[0 0 7 5] «11T7* MJy$T57-f 6*1*07 yfc 
^^lcJ:^Jgjt»14^^->x^5 l >^'lcJ:oTBiEA ! G 
aN^77Kil 1 0 20ffiiJii^Jiaj-r«<fc5lC ( ffiE 
«IM«i«/f>yL. (b) C3«fc5«:«JBS}B/a-r 
-5. 

[0 0 7 6] *OT**IC«fc«£|6te-f *>e-AXs/ 
^>£'lC«fcoT, fJEctUWEA I GaN^Kll 
10 2&5Mml7f>^U (c) ©«k5fi:«IJi*JB 
10 EK^S. A I G a I n N 1. .1 0 3. ,\ nGaN 1 1 0 
4, Al Ga I nNI 1 05IJAI GaN^5y KJS 1 
1 0 2itf<Ti n£#A/Ti^tt, tt*Stt^*i\ 
COT, AIGaN^7yHI1 10 2#Xy^>2'$:h. 
Tfc<fc-pTl**BMrl*. *hU*#7y-,fc£oTO 
SOT, ^©te^S&tfcSTS:©, et*|S)lc#CJt/t«fc 
5(Cgl^UTU-5. TgPlCA I GaNI 1 0 2*^^g|5 

$tlTU-5„ 

[0 0 7 7] 029 Cfc«MeiK£L&flfc®Kfijfl|]gH 
20 i, ±^b^fc¥®0^^-r. 1 1 0 7. 1 1 0 8li. 
±ffid>t> ji/tii£© I n G a NjgteJI 110 4 &\Ml8.t 

aeA©»?s»*«Lfc«aHT**. 1 1 o 7ic* 

-r^iUlCfcOTIS I nGaNiSfiil 1 0 4li, CCO;S 
1£JI«fcy.te : f-S:Si©/|\$l\A I G a NC^y h'g 1 ■ 1 0 
2±|cifig$*T.Tl\-57i:«>, I n G a NgftJI 1 104 

iifi£fi^|fi]icSit^^i»)«tyiS7j^§ij-, 2;^7t:fi<)ic 

S*|p)IC#Z>*TO-5„ 
[0 0 7 8] 110 8 ICS5<-««CfeOTI4Tai 

30 CAIGaN^77KSl 10 2 ##£U£l\7i:«>. ^ 
fi^l^lCSiI/j:^(S](Ort; 0 2 9 0^(0^15] ic^UT 

T. SiRW/J^iajlCSJilS^JO^^Ct^Tt-S.. 
[0 0 7 9] C^ckp.lC, JSttJi 1 .-1 0 4 Cfel\T, A 
I G a Nil 1 1 0 2j&n r »lCfc$«#£. t^SnT/j: 

l^§P»<!:©tt^g)5 ( 1 1 0 7 £ 1 10 8£©i^) T. 

^EPic^^-^iDiics^^-r 4 c £ ic^ y . zvmAm 

r*Ci**T*.4D.- 1 1 0 7©gp»Tli. SttH 1 0 
10 4IJBrt^(°)lCSifl^$^73WlCSltTO-5©T. C© 
514. L*l^tt«SI[©iS3tlCI*#4LttO. tA^U. 1 
1 0 7 <h 1 10 8 i©»fffflTtt. «f»WT<H^*tfife 
U l^tt*3tt©«ac*# < *4* « C £ IC 

[0 0 8 0] *fcH2 8 ( d ) ©J; 5IZA I GaN^5 
V K^ 110 2 ©ftt>y IC. I nGaN^77hm 
I n G a N;£t£/f 110 4 ©ft*) U IC A I G a I n Njg 
14Jl*ffl^*CtlCJ:y, mW<OUmVA IGalnN 
;SttllCfclt-5. TSPIC I n G a N^yy h*S**<fe-5gP 
0 »£tt^W»i©«ffffllcatRttlc?lo«yg*lHlx4 



[0 0 8 1 ] ^fcjgJRxy^^^lWMOJifeStit©^ 
-- J;tfJ5&te-< * > t'- Ax y ? >#m<r> K 5 

x •> > f tfli t \*> ft to y ic ic j; a 

llii^JB^-rs^OP^lciiSmM/jrT^^RS^ctolc 1 1 

[0 0 8 2] (HtSCT 1 2 ) ;*lC#fgBJ©f|l 1 2 ©HJg 
0lJlCOlNTlftBj§-f6. 0 3 OttSttt«Cfelt*HJtIB 

©«scht*s. V7747mm 201 hmia 

*lj£l|gg©KJt.^lCt-;/ hU ^77-f71il 2 0 

J: h U ^ 'J 0 A ifettJM-* cirlcfcy *«± 

icg a Nitgiic^ftgn 2 0 2zi\mtz. z\<om. tfL 

OTo r r <kfgElC UTfc< . 2 
[0 0 8 3] ?I£^UT, EE^3<& 5 T o r r <t£blC<S 
E IC UT7 y=E-7 fc J: h V * U £ A£tWg?- 
SdilCctyG aN 1 2 0 3©/&R£fr?. C©&. E 
2) #2F?& lC/Jv $ t \ ©S<S± iCSfjfcfcfe bb <J)fiL§kmm 

*anr; •■■*^»«cs«ic»ji*n*ci>bJti:<. is 
B ^«'isicnt>*^ B B B *^a3 L^»-r^*ftift*.> ufc*< 

oTG a Nil 1 2 0"3l*t&|fttt1 2 0 2£f,fc<fcUT 

[0 0 8 4] S3 1 liC©<h£©G a 1 2 0 3© 3i 

mfifla 1 2 0 4©#^£g|Ufc£xt0T£.&. IJg^lBj 
lCBUTttJS'**»l*ftl^. R^^lfiJlCfeOTIi^ 
^A#?li:<»:SI5g£7j£gl75. LfctfoTgftlCMb 
ftl>»y. GaNggl 2 0 3l;j:3M£flJ§#|S]|c© 

[0 0 8 5] ^l\T> K/£%f (*KDE*J£ 8 O-'T o r r * 
T±lf. 8*£lcSit&;£fi^©Sli#iW,i:£#lcU 
G a N!^S£«jWBi 1 2 0 3±lC7klii. 7>=E-7. h'J 

* 3^)17 Oh, h y y y "5 a wars c 

<hlCety n§!A I GaN^^y 1 2 0 5£5 Aim, 4( 

7>^=7. h'J^/VOS^A. K'J/^U 
#y3A£{tt&-«}-SC:tlC<fcy I nGaN;g1$Jl1 2 0 
6£0. 0 1 Mm. *&. 7>=E-7s *J-)\>7 )\> 

*-oix. hy>^;u#y£A. •✓x^v^^^jg 

■fSCilCky pffiA I GaN^^yFll 2 0 7£2 

[0 0 8 6] **acj:htf. X3/*>$r*aKiMni 
«bt, c©»ar«aufc*3n*i/— yu, u*i\g 50 
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[0 0 8 7] {fiMW 1 3 ) ® 3 4 li*^B^(D-HSH5iJ 

1 ttE3HH©&EB*T, c©Rjfc«l irtlciitfASIA 
□ 10 1 2fre>WM#Z&m*$tiZ. 0 1 1 

rtlcii^-7K>l!!©l7-by^ 1 0 1 3#KS$nTfc 
U. K&SttM 0 1 4lic©ir-fe;7**_hiiilcRg£:h 
■y-fe^lJxf^+->i'^©*Mfc«klKliE©il 

0 ©JI)BlcEg£ft;ti§JS&:3'r;U1 0 1 5 ICctoT+tt 

^ttR3Winftsti«. -y-b^rticiEisnfciyiew 

1 0 1 6 \z£Tmmu®>&m<D : E--?&J;tf®}WZZ 
5cfc?(Cfc-3TO-S>„ ^'^SfaPI 0 1 nm?E#>7f 
1 0 1 8lC««£ftTi3y. S^flFrt©E*HBSfe«fcUt 

[0 0 8 8] 3fclC.-'±IE©«li*fflOfclS|lJ«Jl*aiC 
0 3 5^ffll\TgtB^-r5„ *r. WtSS 

ffl. ffiKS©SSS«ia*5«klXtt7j<;Jt^|c«k y 
'IbtrcS^'tt (0 0 0 1 ) 0)a-A i,o, (-y-77-f 

1 7) »« 1 0 3 1 *±E-tf-b^ 1 0 1 3±lC^gt. 
Stii*;uy- 10 2 1 ict-aTHS-f **X»AP 1 

01 2#6««m«au^KMa©*«^««A 
u, s«v 1011 p«g©^«$g^-r-5. ft^n^cft^ 

^*SIAU^?^lcKS7f?>yi 0 1 8£fMl!i$t!-^rtG9 
E^3^1 OTo r r|C«0„ E*2*9Sl>fct^5T« 

Jsass-OH 0 r 5ic«kt>T-y-b^tR8MinJttu. a 

*4»S 1 0 1 4 0at*«'1 2 0 CCIoSUT^bft 1 0 

[0 0 8 9] ^l^S<5iBa*4 0 0*ClC»ilL/TA>6 

H, (7>t-7) *^S»AP 1 0 1 2*b?IAL7 
f;l/7 7^CG a-NMl 0 3 5£B3?EO. 1 umtZtt 
**T*i»4-&*. d©t€f, S«iiggd*ji»©fiJtfiS 

l/T. NH 3iTMG©0taiktt1 00 0 0: Itl 

tz. c©i*«*ji**t±iKi«j:y>bKot, 3;*7c 

>»l/7 7^tt©G a N btl/J^ofc. 

[0090] GaNI1 0 3 5 ©Ifttt&liSffiSg^T 
*bt*b, — mtttiS&£5JH1 1 0 1 ia>6Btyffl 
b, 7* h>J V^77^-IfIlC«ty03 5 (b) IC^ 
■TcfcplC, ■y-7 7'f7«ffi©R®IC®S-r-5^|S]lC^ h 
7-<yttlC7 : E^7 7^ : t<;©GaNit«Ml 0 3 5 
U^o CCTR®liEI3 5©-y-77-<78ffi3 1 ©K® 
tft?TH*lT*U, 7.h7^^l«fiiSlzSl^|fi). 

o*y RiiicBsr4*iS)ic#i;Ti^. ^h5-<^© 

[0 0 9 1 ] 3fE»a«*2t»©a. Hl>'Kf4«ffi^SjE5 
11 0 1 1 ^ICSU. ^*li**^©ftt>yiCNH, 
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#*£;jftU/ct:#b, ±i$0g8ITH«aiKl-O 1 4 Wig 

[0 0 9 2] JfclVC, TMGfccfcLN'N^^A'^^AP 
1 0 1 2 ^bzgA Uil&© 2 f£PMl|;£T"G a NI$I 
K*f->ir./UafiSl**. tfcfcS, 6 0 0 

t*TTIf, 0.0 5»tm©IS$TBGaNi 

1 0 3 3^3 r/Jto-fe 6 ft8tt©fttt|£ftj&* 

(Sit 2 ft 3 J: 5 IcU S*KSg£ l 0 5 0t:ic 

±lfT^ltT, GaNll 0 3 4^11^5. Owmi 

<fcTMG©;ftgJ:tli3 0 0 : 1 £ Lfz. I^ + yfjl, 
fiJcftbJtG a NM1 0 3 4 li, TSIC7*;U7 77tf© 
GaN§|1 0 3 BWff&tZtZZte. 7^77^7 
<<C><M&m> 7^7 77CQ±ICI47 J E./U7 77 

7 7tt0GaN§ 1 0 3 6 t£X 0 
[0 0 9 31 $.rz. C©7 ; E./I>7 7 7 : K(DG a NM 1 0 
3 6lCli3t^jfc^*J6^Bj$««l 0 4 1 <tUTO 

fc<. £fc$£li*©£#l|73fl<)T-fcl\ (g7j14£t>0) 
<fc?lC/«f^TO-S„ o*y. 7 h5-f^lC^7/«t73[6]lC 
14, »I5 1031iGaNKl0.34 .fctOtS^S&CDg 
iCjHH-r^^^lJ. Sffint7jr6)lClim^W$nTO 

[0 0 9 4] C©«tplC. fJ«Tftm««t«Ga 
NBtCOfii^JBfdtfiSiin 0 4 1 IC«iltf*i»(tU— if^Jg 

[0 0 9 5) -3«flc**W*«l*«±IEjMfi«*jtU:J:»J 

mrzG a Nxe**->+;wi0t8afi*ictuATa'« 

0 3 6 lilt&rofctt, ft3fc©x|£|£/&K2j|cJ;y, 
®73& (0001) ©a-A I, O, (•y-7 7'f 7) 
10 3 1 ±lCfi£gl/fcJia 5 umOGa NI^ + ->t 
M' 0 3 3, 1 0 3 4 0ffiB(Qfi)fi«?a«tStft^6 

[0 0 9 6] Sffi 10 3 1 £©1?® 1 0 3 7*>6tt^ 
SS£lCcfcS£*#!]§iET-&ICfg±U£$£ft1 0 3 214 

i e ^ * •> + i»i icttft u 6 1 * *> + ;p 

UStSlCjiltfTU-S. 0«f, &>t»j&>e>iU.TO-5. 

©eft#-#ic&£LTfc y . x tr^*->+ tjnt> 

[0 0 9 7 1 -73. *|IMiJlCj;S<!:C5cDG aNXt 
* + -> + JUB*B3 7*«:>TBWr*. 8»i®©iii§m 
*B»B*fr&»&ftjfc6to0#*fcg|se«lcB3 7 lc 
RUTIN'S. H$3Mm$TIC^y©^{il^h7-f 
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7*tflCfl^$ft7t7 : E;U7 7 7 : l*©GaN^1 0 3 5© 
±©& b b b *Pib©S<£ UTIN-5 C ttftofr? 

Tz. ffcfcfe. 7 h7*7*©lfT7j|$J.1 0 3 9TI4S* 
#»»Sft*©lC*lUT, ¥ft/«£7J|Sj 1 0 4 0T'lim* 

B*tfa h7-f7 f ic¥ff/«t73[&i i O4oicflofcxe^ 

[0 0 9 8j.,S6fcg|O»|lfcbT, 7h5'(7 , < !:7h 
7-f yilCttS*tl^**JEjjtf««1 0 4 1 ©igftSg 
10 14 1 0 s /cm'WTct|g3 BOttJUWlCtt^ttoiftTlS 

t. ^5:t»^;. ory. m+Btii®®) 0 

4 1 14. ^fiTftHi«*LTl^Ci*fb*5fc. 
[0 0 9 9] *5Ufc0jTli. 7^U77^«OGaNBI 
1 0 3 5©7 h5-f .7**aSS±lCJEdi6jtiB^K:-7l>T 
ttHO&ft S i 0,H, S i Nmtt&OMItMM* 8 

[0 10 0103 8I4C:©S i O,R*ffllVfcJ§£00| 
20 T»U> ISO. 1 MmOS i 0,11 0 3 8T7,h7-f 

7£Bi$.[srzmm±iz. zwnmmtmmoxmT'. g 

aNH 0 3 3, 1 0 3 4<DM1RfiL§kZ¥jofi:. C©H 

^AlcB^fcXI^ + x^Wf a 
Nitt. S i O,M©±lCttJ*ftU3:l\0-C (jiiRjjE 
ft) . G a NBIiAtt (7-<5>K*) 

lCJEjaESn*C<fc|ca:4. c'(E>Itt(!)GaNMl034 
G>£®#flg<b. 7 h7^7*C¥?7>J:7jA.TI42#&y. 
7 K7-T7 r lcSii/j:73(fi]Ti4£^^$n'5(Z)T'G a N 
30 RBI2<h£'<&U. tl;frWTfcl*B©ttllS;&»5S38lTS 

a. 

[oi o i ] gfc, *5S«§0ijiiv. ®7j<& (oooi) © 

a-AI,0, (tf7 7-f7) lilMOGaNIfn 
S'+JMUHCOOTat'Cfcaf. #BU8tt;:©SU6ffitoS 
lc|«jestt3t>©Tli£<. *©te*S03tt?-*fi£ 

[0 1 0 2] C©Hffi<JijTi4. GaNRl 0 3 5©7|- 
5^7"l4*I$MLT^-&#. '>/<£< it) 1 Ofcftli. 
40 JK7SMWi©G a NB©BI2B*tt-?&li'b©#*B 
<k< IC7 h7^7^jfi<tt#fc&-f«l*WTtt 

[0 1 0 3] S®±lCGaNBM^fi)cfi-r-5lCl4 2 

lfi^fi73;**^fflUTlN-5^. G a NBi 1 0 3 3 ^^51+ 
rc, G a NBM 1 0 3 4 $Sffi±lzB}gfi!tR LT^d: 

[0 10 4] UJbJ:U, **WCJ:**a*ttt ; f-^S^ 

St Stt?-S*€4*g©»ffiic««|»$-&* C 4 «KB4 
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HHSftfc. 

[oi 05] mmni 4) *%.w<D-%MWQfo%¥ 

[0 10 6] H3 2ICjF"TctplC, HBP1 4 0 3^ 
U Cu-Ni-AI JR^ft^&jiSJKttEtt^* 1 4 
(MSB***. dOD3»1 4"0 3©«I4, 4 8 0/tm 

OS. d©H9l 4 0 3©3t®li, ¥SH*583t'**#K 

g$n-5fc«6ic »<tt»<fc*&8#&sn. 

[0 10 7] Z©Klg|5 1 4 0 3 *««WI£l£lf 

SPICKS UTlffl^MlCAnSo C©J)P^T, 8 0tS 
Ti£g^±^S-lt5t. ©ttCtti&ft'bttlttSti. txt 
©JBttCRfcCtlCfc*. 'fotroiaglilC'fci'-SC.tT, 
¥SWWW£*f 1 4 0 2 id*. 7> h5-f^l s )iSiI/<J: 
x^fllCfcatfBJttlSn. ;S1SJf©c®rt 2 

[6]) C^iiAtSCt^Tt. ;:©»***© 

[010 8] p#K«£&©lsgin 4 osoiaoM 

ftfU^lc*^* ^©83 P8P©* £ £ ic «fc -3 T;*5£ 

»3tS«l 4 0 1 £UTH*. 3 
[0 10 9] *E, ^flD*aM*»Jl6I»lCOOTl»Wr 

^icctussjtsn*. 

[0 1 1 0] S-f. J:<3fc*bfc (0 0 0 1 ) 
7*« (cB £KJCS&rt©1Hz7*lcizy hi/, s 

0tC*Ti«t. *«©^U-n>^**3Cft5. 
[0111] SUt, £g£5 0 51C*TTW\ 

* <t ux. 7 4 u ? . MJ* '<> 

^3 0X1 0-'€V^ +^«J7*'X<!:UT7K^ • 
*2 U ? h->U/#. aUtt*»6»«±CG a N/ty77 
-gfcfdcKSti:*. 

[0 112] -t©fc. t-VJ-^JltrtW&ZititoT. £ 
0 8 0 , C£T±JTS1*. h U 'J £ A 5 0 

[0 113] n§!GaNJ§©)?£ft&. R«;tfa*Jt©. 
St5SK£8 0 0 o ClcbT, **'J7;tf 

EH* 2 'J y MU/tt, ««if^ t l^Ttt. 
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$2X1 (T't^/tf. 7Vt=7*4y?HI'/»t 
*h'S3Ah'-7i n,.,4Ga,.,«N« 

[0114]* KS^AK-^ I n,.„Ga,., (1 |i 
K»*f^*Jh». 1 0 8 0°C*T-±»S 

MJ^fM'JOASSOxiO-', 5/* 0*0* 
yl-jR^yf A^3. 6XlO-'iA/#. 7> 
t^7€4 'Jy MU/#*3fcU pSIGaNJlfclSaS 

[0 1 1 5] JU±©J:5lcUT»6nfc*3H**3t*?- 
QpBGaNl, *3<t^ngy I nGaN|(5-9*I? 

^>^ic«fcy*yift*. ngiGaNS^iiais-ii. p§> 
m®£&i7£. ^nmwt: ;:©*»*»*** *jsi* 

T*«El/TO*. &©*t6«*>£©¥»»B****ffl 
OTl&gl/fc *>©"?&*. 
[0 1 1 6] (SMHW 1- 5 ) d©*UfcWli. 

[0 1 17] 0 3 3 |COTJ:3IC. C©#S#R*S^ 

li (o o o i ) ffi (cffi) ±ic^^iifl:*1to*sn*T» 

5A I Ga l nNJMSM"J***1i:Tl**®T. clf*3 
IC-tt7jA ( (a) ©y7J[S)) ©^£igA-f ^< W* 

[0 118] jwjhhhissi 5 o artc^aMtsi**^ 

1 5 0 2^7 hi/, -?-©fi!lS^e>/S**^*l-EP*DU 
TIK. JWj©**SI4. /\>K;H 5 0 4*Brct 
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